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(54) Highly filled polymeric foam 

(57) A manufactured article made of synthetic plas- 
tic material defined by an expanded, open- or closed- 
cell, ttiree-dimensionally cross-linked material, in turn 
defined by a thernrnplastic polymer resin fiaving one or 
more polymers and/or copolymers, by an inert filler dis- 
persed uniformly in tlie resin, and by appropriate addi- 
tives. The resin is selected from the group including 
polyolefin, polystyrene, polychloroviny) resins and mix- 
tures thereof, while the inert filler may be of natural or 
synthetic origin, but is preferably a barium sulfate with 
predetermined chemical-physical characteristics. The 
material is injection molded or extruded into the desired 
form, after first adding predetermined quantities of 
chemical or physical expanding agents (inert gases) to 
obtain articles with a density of 1.450 to 1.750 g/cmP. 
The resin is also cross-linked wholly or in part by adding 
chemical cross-linking agents or by electron beam radi- 
ation. The articles manufactured from such nnaterials 
have good mechanical characteristics, in particular 
excellent extaisitxlity, and excellent thermal and acous- 
tic insulation and flame resistance properties. 
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Description 

The present invention relates to a manufactured article made of low-density synthetic plastic material of good 
mechanical characteristics and excellent flame resistance and thermal and acoustic insulation properties. 
5 Numerous applications, particulariy plumbing installations, require elements, such as pipes, sections, panels, etc.. 
which, though cheap to produce and lightweight, also have good mechanical cfwracteristics (in particular, good 
mechanical strength and extensibility), and excellent thermal and acoustic insulation and flame resistance properties 
(in particular, are self-extinguishing with little or no fume emission). 

As yet no one material coirtines all these characteristics : heat-setting materials are normally difficult and expen- 
10 sive to produce, may emit toxic fumes, and are often fairly fragile; on the other hand, thermoplastic materials (which are 
cheaper and easier to work) are normally of poor mechanical strength, which is e/entually further impaired by "aging", 
and are also unsatisfactory in terms of flame resistance. 

European Patent Application n. 761750 filed by the present Applicant, for example, relates to articles made of 
expanded three-dimensionally cross-linked plastic material comprising a thermoplastic resin, an inert filler, and conven- 
15 tional additives Including chemical or physical expanding agents and cross-linking agents. Though the materials in tiie 
above application are easy to mold or exti-ude and are of good mechanical strength and excellent insulating properties, 
the manufactured articles are fairly poor as regards certain mechanical characteristics, in partkjular extensibUity (i.e. the 
ability of the material to stretch and deform without breaking), and are also unsatisfactory in terms of flame resistance. 
European Patent EP 254375 relates to manufactured articles tor conv^g fluids (typically, drain pipes) and which 
«? are formed ijy extruding or iniecting a thenrwplastic material of a weight per unit area of over 8 kg/nf. of 1 .8 to 2.7 
g/cn^ density, and containing an inert filler of terium sulfate. Such articles have good acoustic insulation properties, but 
are unsatisfactory in terms of mechanical sti^ength and flame resistance. 

It is an object of the present invention to provide a manufactured article made of synthetic thermoplastic material, 
which is therefore cheap and easy to mold or extrude into pipes, panels, sections and similar, and which at the same 
25 time has good mechanical characteristics, is low-density, and has good thermal and acoustic insulation and flame 
resistance properties. 

According to the present invention, there is provided a manufactured article made of synthetic plastic material com- 
prising a thermoplastic polymer resin, in turn comprising at least one thermoplastic polymer or copolymer selected from 
the group conprising polyolefins. polychlorovinyls, polystyrenes and mixtures thereof; and an inert fUler dispersed urn- 
30 fbrmly in said resin: said material being an expanded, open- or ckwed-cell. three-dimensionally cross-linked material: 
characterized in that the density of said material ranges between 1 .450 and 1 .750 g/cm^. and is preferably about 1 .600 

The resulting manufactured articles are therefore lightweight, dieap to produce, and have good mechanical char- 
acteristics - in particular, excellent extensibility - and excellent ffame resistance and ttiermal and acoustic insulation 

35 properties, all of which characteristics remain unchanged in time. 

Simultaneously cross-linking and expanding the resin provides (as shown in European Patent Application n. 
761750 filed by the present Applicant and tiie content of which is included herein as required purely by way of refer- 
ence) for achieving a good compromise between mechanical strength, light weight and insulation capacity. The Appii- 
cant s technicians, however, have surprisingly discovered that expanded cross-linked themxjplasBc materials of a 

w density within a given range (1.450-1.750 g/on^). never before used for simflar applications, perform better, both in 
terms of flame resistance and mechanical strength, than simflar materials of a density above or below said range. 

That is. lightweight, low-cost articles combining excellent mechanical characteristics, long lite, and excellent acous- 
tic insulation and ffame resistance properties have surprisingly been discovered to be injection moWable or exti-udaWe 
using cross-linked thermoplastic materials expanded to a final density of 1 .450 to 1 .750 g/cm^. One particufar density 

45 value within this range - roughly 1 .600 g/cm^ - shows a considerable and totally unexpected increase in extensibility, 
which combines with the mechanical, thermal and acoustic insulation, and flame resistance characteristics to improve 
the overall performance of the article according to specific requirements. Density therefore affects not only the sound- 
proofing performance, as is known, but also, and to a totally unexpected degree, the mechanical properties, and partic- 
ularly extensibility, of ttie article. The desired density is achieved by chemically or physically expanding the mix (by 

so adding an expanding agent), so as to achieve not only a controlled reduction in the density of the article, but also a con- 
siderable reduction in the amount of material used, and hence in cost, and improved themial and acoustic insiiation 
performance of tiie artde. 

The compositions according to the invention generaHy comprise a thermoplastic synthetic resin (e.g. with a poly- 
ethylene, polypropylene or polychlorovinyl base); an inert filler (natural, such as calcium cartwnate. barium sulfate. 
55 magnesium or aluminium hydroxide: or synthetic, such as ABS or powdered cross-linked rubber); and other additives 
(e.g. plastidzers. flame retarders. etc.). 

According to th invention, any thermoplastic resin may be used. e.g. a polychlorovinyl. polystyrene, pdyolef in pol- 
ymer or copolymer (such as polyethylene, polypropylene, ethytvinyfacetete and their copolymers); ABS; or mixtures 
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thereof. Using a thermoplastic material provides for manufacturing articles cheaply and easily, e.g. by injection molding 
or extrusion. T^ie present invention therefor provides for manufacturing articles of any shap requiring good mechan- 
ical characteristics, lightweight, and good acoustic insulation and flame resistance properties, and is espedally suitable 
for producing pipes (Internal and external drain pipes for rainwater and sewage, pipes for plumbing, aeration, fluids in 

5 general and liquid and solid foodstuffs) ; soundproof, flame-resistant sections (partitions, sections fijr insulating or inter- 
mediate layers, false calings and lighting fixtures); insulating, flame-resistant rigid or flexible seals; insulating, sound- 
proof, flame-resistant coverings (thick single- or multilayer roofing and weatherproofing). 

Besides determining the density range giving the best characteristics, determining the best components also called 
tor extensive research by the Applicant's technicians to assess the chemical, physical and mechanical characteristics 

10 of various components. 

As a result, researchers eventually succeeded in determining the inert fillers conferring to the articles according to 
the invention the best mechanical, flame resistance and insulating characteristics, and which include calcium cartran- 
ate, barium sulfate, magnesium hydroxide, aluminium hydroxide, ABS and powdered aoss-linked aibber. 

Of these, one particular type of barium sulfate - refen-ed to hereinafter as type 1 * and having the chemical-physical 

IS characteristics In Table 3 (shown in the example embodiments) - was surprisingly found capable of conferring to the arti- 
cles an even better combination of properties, In terms of both physical-mechanical characteristics and flame resist- 
ance, and is therefore indicated as a preferred component of the mixes according to the invention. 

One of the main characteristics of the articles according to the present inv^on. in fact, is their high degree of 
flame resistance. As is Known, when exposed to flame, traditional thermoplastto materials normally toid to soften 

!0 and/or melt and begin dripping; while heat-setSng materials, by virtue of their three-dimen^onaMy cross-liRksd struc- 
ture, tend to cross-link further and form a surface swelling preventing ignition. In this respect, by virtue of its particular 
composition and structure, the material according to the invention behaves in the same way as a heat-setting material, 
and, when exposed to flame, melts to a limited extent to form a surface sw^ling which withdraws the underlying material 
from the heat source to prevent the material from actually igniting. 

25 On the l}asis of flame resistance tests to national and international standards; the material according to the inven- 
tion may be classified llame resistant' as regards ignition, and 'nonoombustaale' (class 0 of Italian standards) as 
regards flame propagation. 

Moreover. unTike traditional fliermoplastic materials, the material according to the invention emits a minimum 
amount of fumes, by virtue of its novel composition and, in partici^ar, its tendency, as stated, to form surface swellings: 
30 and combustion heat - which may be taken as indicating the amount of heat generated by the material - is substantially 
similar to that of traditional materials. 

In addition to selecting and determining the quantity of base polymer and inert filler, appropriate additives also pro- 
vide tor achieving further characteristics, such as stability of the expanded material in the plastic state, and a high 
degree of elasticity of the plastic material. A high degree of stability of the expanded material prevents "collapse" of the 
35 article due to the formation of large cavities, and results in the formation of an expanded material with a fine uniform cell 
sti^ucture; while a high degree of elastioty of the plastic material improves expansion and so reduces density. 

A number of non-limiting embodiments of the present invention wfll now be descrbed purely by way of example. 

EXAMPLE 1 •■ preparing thg rm 

40 

Various mixes were prepared comprising a ttiermoplastic resin, a natural inert filler and sutjstantially known addi- 
tives (cross-linking, ei^nding. stabilizing agents, etc.), the compositions of whidi are shown in Tables 1 and 2. 
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TABLE 1 



RAW MATERIALS 


RPAJPP 


RPA/PE 


polypropylene^sed synthetic resin 


40.000 




polyethylene^sed synthetic resin (2> 




40.000 


inert ffller 


50.000 


50.000 


Hostalub H4 (Hoectist) 


0.500 


0.500 


Irganax B225 (Ciba Geigy) 


0.150 


0.150 


Irganox PS802 (CQja Geigy) 


0.350 


0.350 


Reoflam PB-370 (F.M.C.) 


9.000 


9.000 


TOTAL 


100.000 


100.000 



Moplen EPT30R (MontelO 
(2) Escorene 6301 (Exxon) 

Ca!c:i.T! cjsfcena'e. bsnwim s'j!t»!e. maonnshini rr aluminium 
hydroxide, etc 



TABLE 2 



RAW MATERIALS 


RPA/PVC-R 


RPA/PVC-S 


polychlorovinyl-tjased synthetic resin 


100.000 




polychlorovinyl-based synthetic resin 




100.000 


inert finer 


58.000 


67.000 


Plasticizers-f lame retaideis ^ 




40.000 


Calcium stearate (Reagens) 


2.000 


2.500 


Zinc stearate (Barlocher) 


1.000 


1.500 


Baerolub P-AC (Barlocher) 


0.500 


0.250 


Baerolub L-PL (Barlocher) 


0.500 


0.250 


TOTAL 


162.000 


211.500 


W Evipol SH 6521 (E.V.C.) 
<^ Evipol SH 7020 (E.V.C.) 

Calcium cartionate, barium sulfate, magne 


sium or aluminium 


hydroxide, 



P> Rectos 95 (F.M.C.) 



Though use was made of a commercial polypropylene resin ^he corresponding material is indicated RPA/PP in the 
Talsle), a commercial polyethylene resin (RPA/PE) and two convnerciai polychtorovinyt resins (RPA/PVC-R and 
50 RPA/PVC-S), other thennoislastic resins differing from those indicated purely by way of example may obviously also be 
used. 

/^s stated, various types of inert fillers may be used : natural (e.g. calcium carbonate, barium sulfate, magnesium 
l^roxide, aluminium hydroxide) or synthetic (e.g. ABS of 1.03 to 1.07 g/cm? density or powdered cross-linked rubber). 
Three polypropyiene-t>ased mixes were prepared, all with the corrposition shown in Ttdale 1 (RPA/PP) but each contain- 
55 ing a different type of barium sulfeite indicated "type 1 ". type 2" and "type 3* and having the chemical-physical charac- 
teristics shown in Table 3. 

Hereinafter, the corresponding materials are indicated RPA/PP-1 , RPA/PP-2 and RPA/PP-3. depending on the type 
of barium sulfate contained (type 1 , 2 or 3 respectively). 
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TABLE 3 



5 


CHARACTERISTICS 


Method 


Unit 


typel 


typ«2 


typei 




BaS04 concenrration 




% 


mm. 99 


min 99 


min. 99 


10 


weight loss al 105° C 


DIN 53 198 


% 


bhyO.I 


MwO.l 


blw 0.1 




oil absoqition 


Gardner 
Coleman 










15 


323 mesh itsidne 


DIN S319S 


% 


Wwo.or 


bIwO.Ol 


blw 0.01 




whiteness lefened to Mg 




% 


97-98 


97-98 


97-98 




^)pareDt ^KCific vohune 


DIN S3194 


cc/IOOk 


80-90 


70-80 




20 


water-soluble salts 








0.08-0.12 






water-sobible dilaiides 








blw 50 




25 


water-soiiible sulfites 






% vtw isoii 


blw 500 






tffialFC 














heavy metals 












30 


pH (aqueous susp. 30 g in 200 cc) 






9-9.5 


6.5-7.5 


9-9.5 




Hegman g^'^'^ynrtrr 






0-15 


0-10 


O-IO 




redaction index 






1.64 . 


1.64 


1.64 


35 


leal q)ccific weight 


DIN 53193 




- 4;* ^ 


4.4 


4.4 




dispersion 






jBood 


good 


good 


40 


gloss 






70-75 




95-100 



■Rie rrtxes containing polypropylene- or polyethylene-based resins were prepared in a variable-geometry extruder 
4S in which the materia) was processed thermally and mechanically to melt and convert it into granules. Shear strain, fric- 
tion and external heating bring the mixture to a high teirperature to achieve a fully homogenous mix. 

In the case of polychlorovinyi mixes, the components were first mbced in a turtxxnixer : on reaching a given temper- 
ature, the mix was unloaded into a cooler and then fed to a variable-geometry extruder in which the noterial was proc- 
essed thennally and mechanically to melt and convert it into granules. 
so In this case also, shear strain, friction and external heatir^ bring the mixture up to a high temperature to achieve a 
fully homogenous mix. 

EXAMPLE 2 : transformation methods 

55 The materials obtained as described in Example 1 were then converted into manufactured articles (pipes, sections, 
seals, etc.) by means of a further hot melting process. According to the invention, this step also includes the addition of 
an expanding agent enabling controlled reduction of the final density of the material, and a cross-finking ag nt. 

In the example described, expansion was effected using varying quantities of chemical expanding agents, such as 
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■Q nitron ACM™" produced by Schering Polymer Additives (Great Britain), to obtain articles of differ nt densities rang- 
ing between 1 450 and 1 .750 gr/cm^. The resin was cross linked using 1 .500 parts of organosiloxane compounds, such 
as Silano or UCARSIL™ produced by Union Carbid (USA), per 1 00 parts of the mix. Cross linking may obviously also 
be perfonned using other chemical agents or even by electron beam radiation. 

5 Transformation of the plastic materials into manufactured articles was conducted in such a way as to maintain the 
mechanical balance of the mix, limit the length of time the material remains inside the melting saews, prevert overheat- 
ing the material, and so obtain the best combination of mechanical and technical characteristics. As regards molding 
conditions, in particular, the extruder body was maintained at a temperature of 180-210«C. the molten mass at 220- 
230°C. and the mokJ at 50-60'C. I.e. at a considerably tower temperature than the molten mass, to create a counter- 

10 pressure - roughly 1 5 bar - while at the same time preventing the fbmiatlon of surface defects. A low molding tempera- 
ture, in fact, has been found to result in the fbrmation of a relatively Wgh-densHy "sWn" and. in some cases, in surface 
defects, both of which are prevented if the moW is maintained at the above temperature. 

For exfruded articles, the extruder body was maintained at a tenperature of 120-155''C. the extrusion head at 1 90- 
200"C. and the moHen mass at 180-190»C. 

IS The above mixes were Ibnned into various types of article: in particular, the conduits and fittings for noise testing 
as described in Example 3. 



EXAh/IPLE 3 : testing 

^ J. .f,g aj;~;o«5 ip^iation capacity of a-ilides cf different densities manufectured aoconSng to the 

present invention, con^ative noise tests were performed using the test device shown in the accompanying drawing. 

Number 1 in the accompanying drawing indicates a noise testing device comprising a pipe 2 housed inside a 5 m 
x 3 m. 3.7 m high, rectangular test chamber 3 (the height of chamber 3 is indicated H in the drawing). Pipe 2 comprises 
a horizontal cylindrical conduit 4 of length U and two vertical cylindrical conduits 5 and 6 extendng from respective axial 

25 ends of and connected to horizontal condut 4 by respective elbow fittings 7 and 8. Conduit 5 extends vertically upwards 
through the ceiling 9 of chamber 3. and is connected outside the chamber to a discharge conduit 1 0 of a known lavatory 
(not shown), while conduit 6 extends vertically downwards through a hde in the floor 1 1 of chamber 3. Horizontal con- 
duit 4 is located at a predetermined height H, of 1 m from floor 1 1 and at a vertical distance Hg of 2.7 m from ceiling 9. 
whk:h distance Hj and height H, respectively equal the lengths of the portions of conduits 5 and 6 Inside chamber 3; 

30 and known noise detectors (phonometers), not shown for the sake of simplicity, are provided at predetermined sections 
A. B, C of pipe 2 inside chamber 3. 

Device 1 provides for corrparative testing the acoustic insulation capacity of similar pipes of different matenals. 
After first measuring the background noise inside chamber 3 by means of a phonometer, a 30-liter fkw of water from 
discharge conduit 10 Is fed along pipe 2 at an average flow rate of 2 Ite: and the noise produced by the water at sections 

35 A. B, C of each pipe Is measured. This was done using Bruel & Kjaer 2235 phonometers, and Real Time Analizer "Rion 
29/E- analyzers (class IIEC) with UC12 miaophones. 

Pipe portions of different densities made of polypropylene-polymer-based materials (RPAff'P composition in Table 
1) were noise tested as shown In Table 4. ^ 
The test results demonstrate the excellent acoustic insulation properties of the articles manufactured according to 

40 the present invention. Though further improvement is of course possible by increasing the densfty of the material, 
acoustic insulation is already more than satisfactory, even at the lowest densities • around 1 .6 g/cm - considered. 
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TABLE 4 



DENSITY (g/cm^ 


Background 


Section A 


Section B 
»e»irement 


Section C 
measurement 




noise 
dB(A) 


meanrenent 
dB(A) 


dB(A) 


dB(A} 


1.450 


16 


68 


64 


57 


1.200 


16 


64 


62.5 


52 


1.550 


16 


60 


60 


50 


1.600 






;\r:-^47.5";..-|- 


45 


1.650 


16 


55 


46 


44 


1.700 


16 


53 


45 


44 


1.750 


16 


52 


44 


42 



Hie same materials were also tested as normally to international standards to determine the principal physical and 
mechanical characteristics : specific weight (IS0 1 183): Shore D hardness at 30° (ISO 868); tensile strength atxl exten- 
30 smity (ISO 527(; tensile modulus (ISO R 1 78); shock resistance (lEC 61 4); and VICAT temperature (ISO 306). The test 
results are slwwn in Tattle 5. 

TABLE 5 



Density 


ShoreD 
li2rdxicss 


Tensile 
strength 
IMPaJ 


Extensibility 
[%] 


Tensile 
[Kffal 


Shock 
lesistasce 

rq 


VICAT 
temp. (*C1 


1.450 


67 


19 


55 




-25 


108 


1.500 


69 


20.5 


35 




-25 


110 


1.550 


70 


21.9 


30 


259 


-25 


110 


1:600 








1 i|l6p^'>| 




110 


1.650 


75 


30.2 


43 


387 


-25 


120 


1.700 


76 


32.5 


33 




-25 


122 


1.750 


78 


35 


31 




-25 


125 



UnTike traditional expanded materials, the mechanical characteristics of which are normally inferior to those of cor- 
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responding compact materials, the materials according to the present inv ntion, in addition to th excellent acoustic 
insulation properties shown above, also have good mechanical characteristics, including unexpected extensbility val- 
ues: articles of 1 .6 glcxrP manufactured according to the invention show an exceptionally high extensibility value com- 
bined with satisfactory mechanical strength values. 
s By way of comparison, similar noise and mechanical tests were conducted of pipes made from the polypropylene- 
based materials RPA/PP-1 , RPA/PP-2 and RPA/PP-3 described in Example 1 and of the same density (1 .60 g/cm^) but 
containing different types of barium sultate. The results are shown In Table 6 (noise tests) and Table 7 (mechanical 
tests). 



TABLE 6 



Material (1.60 
g/cm^ density) 


Background noise 
<JB(A) 


Section A meas- 
urement dB(A) 


Section B measure- 
ment dB(A) 


Section C measure- 
ment dB(A} 


RPAff'P-1 


16 


55 


47.5 


45 


RPA/PP-2 


16 


60 


62 


52 


RPA/PP-3 


16 


61 


62.5 


54 



TABLE 7 



Product 


Density 

[g/cm^] 


Shore D 
hardness 


Tensile 
strength 
[MPa] 


Extensibil- 
ity m 


Tensile 
modulus 
[MPa] 


Shock 
resistance 

rc] 


VICAT 
temp. [<t;] 


RPA/PP-1 


1.600 


71 


21.2 


135 


160 


-25 


110 


RPA/PP-2 


1.600 


71 


20.5 


133 


155 


-25 


108 


RPArt>P-3 


1.600 


71 


20.2 


125 


153 


•25 


108 



The mechanical charact^istics and acoustic insulatran performance of mixes containing Type 1 barium sulfate are 
superior to those of equivalent mixes containing the other types : Type 1 barium sulferte therefore provides for achieving 
35 the best combination of mechanical strength, flame resistance and thermal and acoustic insulation properties. 

As regards the flame performance of the articles manufactured according to the invention, various tests - again as 
a function of the density of the end products - were conducted to determine the oxygen index (ISO 4589). flame resist- 
ance (lEC 614). and flame propagation (to cunent Italian standards). 

The oxygen index and flame resistance test results of polypropylene-based mato-ials of different densities are 



TABLES 



Density [g/cm^ 


Oxygen index [% Oj] 


Flame resistance 


1.450 


31 


passed 


1.500 


33 


passed 


1.550 


42 


passed 


1.600 


42.5 


passed 


1.650 


42.5 


passed 


1.700 


43 


passed 


1.750 


45 


passed 



By way of comparison, oxygen index tests were conducted of a number of different materials (natural and synthetic) 
and materials according to the invention wHh different polymer bases (i.e. polyprof^ene. polyethylene, polychtorovinyl). 
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The test results - again to ISO 4589 and using 3 mm thick synttietic materials • are shown in TabI 9. The material 
according to the invention has a particularly high oxygen index (especially if compared with traditional polymer materi- 
als) and may b classified, according to current Kalian standards, as llame resistant" in t rms of ignition : when 
exposed to flame, the material melts to a limited extent to form a surface swelling which withdraws the underlying mate- 
rial from the heat source to prevent the material from actually igniting. 



TABLE 9 



MATERIAL 


OXYGEN INDEX 

^'^o^] 


polyethylene 


18 


pol3^styTene 


18 


polymetlgrl methaaylate 


17.4 


aylon6 


23 


polyvinyl diknide 


4S 


polyester 


21 


cotton &bric 


20.1 


pine 


22.4 


woolen fibiic 


23.8 


HPA/PP 


42.5 


RPA/PE 


42 


RPA/PVC-* 


45 


RPA/PVC-S 


33 



The material according to the invention also showed an excellent resistance to flame propagation, again deter- 
mined to It^ian standards, the test results of which (not shown in detail) classify the material accoiding to the invention 
as "noncombustible" (Class 0). 

The amount of heat developed during contbustion of the material (the test method of which is as yet not clearly 
defined) was dsterntined on the baas of ttve comtxisSon heat of the material, which, for the material according to the 
invention, was substantially similar to that of traditional materials. 

Unlike traditional thermoplastic materials, the material acconling to the inventton emits a minimum amount of 
fumes, as shown by optical density analysis in an NBS chamber (test results not shown). 

Claims 

1. A manufactured artide made of synthetic plastic material comprising a thermoplastic polymer resin, in turn com- 
prising at least one thermoplastic polymer or copolymer selected from the group comprising polyolef ins, polychlo- 
rovinyis. polystyrenes and mixtures thereof; and an inert filler dispersed unifOrndy in said resin; said material being 
an expanded, open- or closed-cell, three-dimensionally aoss-Hnked material; characterized in that the density of 
said material ranges between 1.4S0 and 1.750 g/ar?. 
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2. A manufactured article as claimed in Claim 1 , characterized In that said inert filler is of natural or synthetic origin, 
and is selected from the group comprising: calcium cart>onate. iwrium sdfete. magnesium hydroxide, aluminium 
hydroxide. ABS. powdered cross-linlced elastomeric polymers, and mixtures thereof. 

3. A manufactured article as claimed in Claim 1 or 2. characterized in that said inertfUler is barium sulfate having the 
chenical-physical characteristics shown in table 3. 

4. A manufactured article as daimed in one of the fbregoing Claims, characterized in that said resin comprises a pol- 
ymer selected from the group comprising: polyethylene, polypropylene, polyethyhrinyl acetate, polystyrene, PVC. 
ABS. and relative copolymers. 

5. A manufactured article as claimed in one of the foregoing Claims, characterized in that the density of said material 
is about 1.600 gr/cm^. 

6. A manufactured article as claimed in one of the foregoing Claims, characterized in that said resin has a cross-link- 
ing rate of 80% to 100%. 

7. A manufactured article as claimed in one of the fbregoing Claims, characterized in that said material includes sta- 
° bilizing, lubricating, plastidzing and nonhalogenated self-extinguishing additives. 
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iarawlng(5) replaced or addecg 
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